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5;5: BRLH 76-1-42

i / |
Ballistic Research Laboratories Beliistic Research Lab.
Handbook of Ballistic and Aberdeen Proving Ground,
Engineering Data for Ammunition, Maryland.
No, 76-1-42 2 February 1949

BALLISTIC AND ENGINEERING DATA
for
Shell, HE, 76-mm, M42Al
with

Fuzes, PD, M6, M48A1, M48A2 and MH1A4; TSQ,
M54 and M55A3; MT, M43A5; and CP, M18

1 General ----csmveccrermcnncccnnonnes i
I Description =~ececmccvecccccmcioanas 2- 4
I Interior ballistic data --~v-c-ceccenen 5- 8
Y Exterior ballistic data -<eecceccre-we 7- 8
v Efiect data e-~eecccmcrmcovimcnacccna 9-12
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Paragraph

1. Purpose. The purpose of this number oi the ua.dbook i to furnisk a concise collection of infor-
mation regarding th2 shape, dynamics, balliscies and eflects of the 76-mm High Explcsive Shell M42A1 witn
the Point Detonating Fuzes M48, M48A1, M48A2 and M51A4; the Time 2nd Superquick Fuze M54; the Me-
chanical Time Fuze M43A5; and the Concrete Plercing Fuze M78. This information is collected from the
drawings, reports, firing tables, and technical manuals pertaining to this ammunition.




BRLH 76-1.42

BALLISTIC AND ENGINEERING DATA

DIMENSIONS IN CALIBERS
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FOR SHELL, HE, 76MM, M42Af BRLH 76-1.42
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SECTION ¥
DESCRIPTION
Paragraph

Drawings = =« =~ - == e - - c o r e cmrrccccnecccecranna 2
Dimensions ~==-=--c-c-we-ceccr-cmrcccrre cccronas.o 3
Physical ~haracteristics - = = - - = = = = = c e e m e ms e cc it aan 4

2. Drawings.

Shell, M42A1: Metal parts assembly and details 75-18-33

Shell, M42B1: Metal parts assembly and details 75-18-37

Shell, M42B2: Metal parts assembly and details 75-18-38

BRooster, M20Al: Assembly and details 73-2-112

Booster, M21A4: Assembly 73-2-154

Fuze, PD, M48, M48A1 and M48A2: Assembly 73-2-140

Fuze, PD, M51A4: Assembly 73~2-145

Fuze, TSQ, M54: Assemhly 73-3-154

Fuze, MT, M43A5: Assembly and details 73.7-29

Fuze, CP, M78: Assembly and details 73-2-214

Note: The MT, PD, and TSQ Fuzes require one of the boosters; but the CP Fuze contzins their work-
ing parts. The TSQ Fuze M54 and the Booster M21A4 are components of the TSQ Fuze M55A3, dwg 73-3-155.

3. Dimensions.

Band: Width 0.34 cal
Distance from base 0.40 cal
Cylindrical body: Length 1.92 cal
Ogive: Length 0.87 cal
Radius of arc 7.00 cal
Shell, unfuzed: Length 2.80 cal
Fuze, PD, TSQ or MT:
Outside length 1.28 cal
Shell and fuze 4.04 cal
Ogive and fuze 2.12 cai
Fuze, CP: Outside length 0.86 cal
Radius of ogival arc 2.67 cal
Shell and fuze 3.68 cal
Ogive and fuze 1.76 cal




BRLH 76-1-42 BALLISTIC ~iD ENGINEERING DATA
4.5

4. Physical characteristics. Thc weight, iocation of center of gravity, and moments of inertia of the
HE Shell M42A1 with any of the PD, T3x or MT Fuzes are apprcximately the same as those of the HE Sheit
M42 with the MT Fuze M43A2. The physizal characteristics of the HE Shell M42A1 with the CP Fuze is ap-

proximate:; *he same as those of the HE &h211 M42B2 with the inert Fuze T105 T'ype 8.
Shell M42 M42B2
Fuze M43A2 ‘T105 Type 6
Mean weight: Marking B (Standard) 1 12.80 13.14
Marking 1 K b 13.00 13.34
varkinwg B B B b 13.20 13.54
Base tc center fgruvity cal 9 1.540 1.548
Axial moment of .ner’ia 1b.ft2 0.110% 0.1098
Transverse momert 2i ‘nertia ib.ft 0.8092 0.8106
SECTION i1
INTERIOR BALLISTIC DATA
Paragraph
Stresses = = = « = ¢ 2 2 - e ¢ s e e et st e e e e s e e ee e 5
Theoretical yaw Inbore = =« = = = = = v = = o0 - o 2 2 m e o s m e .- n 6

5. Stresses. The following table and the graphical representation on page 5 show the longitudinal,
radial and tangential resultant stresses at each of three sections: (A) the rear ccrner of the band seat,
(B) the front of the band seat, and (C) immediately bzhind the bourrelet.

Gun 78-mm M1A2
Twist of rifling 1/32
Cross-sectional area of bore 7.2776 sq in.
Rated maximum pressure 43,000 psi
Total weight of projectile 12,80 Ib
Muzzle Velccity 2,700 fps
Density of filler (TNT) 0.057 b per ct in.

Resultant Stress* Section

100 psi A B C

Longitudinal - 274 -7386 -355

Radial + 830 + 87 + 59

Tangential ~-1086 +480 +212

* + denoles tension, - denctes compression

= O e T AR AR e e T
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BRILH 76.1.42 BALLISTIC AND ENGINEERING DATA
6-7

8. Theoretical yaw in bore.

Minimum 7 min
Maximum 12 min
SECTION IV

EXTERIOR BALLISTIC DATA

Paragraph
Aerodynamic data = = = = = = = = = = = = = = % = % % "o o mo oo 7
Firingtabledata « = = = = = = = = = = 2 2 0 o e v 0 0 2w e mee -l 8

7. Aerodynamic data. The aerodynamic da.a cbtained with any of the PD, TSQ and MT Fuzes are
applicat le to all of them. The aerodynamic data obtained with the inert Fuze T105 Type 6 are applicable
to the CP Fuze M78. The furm factor given in this paragraph for the PD Fuze M48 was determined from
resistance and range firings of the HE Sheil M42 with the PD Fuze M48 and the MT Fuze M43A2. BRL Re-
port No, 30, '3tability Factors of Projectiles" (Rev. Sep 1940} gives the stability fzctors and momen* coef-
ficients tnat were determined for the HE Shell M42 with the MT Fuze M43. BRL Report No, 298, "Stability
and Resistance of 3-inch HE Snell M42A1 with PD Fuze T105 Type 6", gives the form factor and stability
factor that were obtained in developing the CP Fuze. BRL Report No. 408, "Loss of Spin and Skin Friction
Drag of Projectiles”, gives tne axial couple coefficient chtained from firings of the HE Shell M42 with a
radio spin sonde in a dummy fuze having the same shape as the MT Fuze M43A2,

a. Drag.

Shall MA2 M42A1
Fuze M48 T105 Type 8
Drag function C—s G6

Muzzle Velocity fps 2,700 2,880

Form {factor 1.04 1.37
Ballistic coefficiant 1.388 1.066

Drag coefiicient, KD 0.123 0.183

b. Stability.

Shell M42 M42A1
Fuze M43 T105 Type 8
Muzzle Velocity fps 2800 2600

Mach number 2.50 2.39
Moment coefficient, KM 0.991 0.7%4

Twist of rifling 1/32 1749 1/32 1/40
Stability factor 2.03 1.30 2.45 1.87
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c. Axial couple.

Shell
Fuze

Average velocity

Reynolds’ number (based on

avg vel. and caiiber)

Axial couple coefficient, K

Surface (withcut base)

Skin friction drag coefficient,

t 4
Cor

8. Firing table data. FT 76-C-1

M42
Radio sonde

1800 fps
2.75x 10
0.00585
96.5sq in
0.00218

8

¥7T 76-A-6 (Range-elevation tables and Aiming Data charts).

Gun, 76-mm, M1A2 on Medium Tank M4 or Gun Motor Carriage M18,

Twist of rifling: 1/32.

BRLH 76-1-42
7-8

OCM item 18656 standardized the HE Shell M42A1 for the 76-mm Gun M1. OCM item 25455 authoriz -4
the use of a reduced charge to give a muzzle velocity of approximately 1550 fps; the normal charge gives sbcut
2700 fps. Tne 76-mm Guns M1 and M1A1l, whose twist of rifling is 1/40, are now obsolete. FT 3-W-1 gives
data for the 3-inch Gun M5, whose twist of rifling {s 1/40, firing the HE Shell M42A1 at muzzle velocities of

1550 and 2800 fps.
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